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Isolation and Characterization of Antioxidative Peptides from
Enzymatic Hydrolysates of Yellowfin Sole Skin Gelatin

Se-Kwon KiM, Hyun-Chel Lee, He-Guk BYUN and You-Jin JEON
Department of Chemistry, National Fisheries University of Pusan, Pusan 608-737, Korea

To develop a natural antioxidative peptide, the gelatin was extracted from fish (Yellowfin sole) skin
by hot water(50C) extraction method and hydrolyzed with Alcalase, pronase and collagenase through
a continuous 3-step membrane reactor. Each step enzymatic hydrolysates were determined the
antioxidative activity and their synergistic effects, compared with o-tocopherol and butylated
hydroxytoluene (BHT). Also, we tried to investigate the antioxidative disposition of peptide which was
successfully separated by gel filtration, ion-exchange chromatography, and HPLC in cultured rat
hepatocytes intoxicated with tert-butyl hydroperoxide (TBHP).

Second step enzymatic hydrolysate (SSEH) among all hydrolysates and c-tocoperol was showed the
strongest antioxidative activity. The optimum concentration of antioxidative activity for SSEH was 1%
(w/w) in linoleic acid. The synergistic effects were increased in using the hydrolysate with tocopherol
and BHT.

In the presence of the peptide isolated from SSEH, supplemented hepatocytes exposed to TBHP
showed that delayed cell killing and decreased significantly the lipid peroxidation, compared with
hepatocytes not cultured with isolated peptide.

Key words : antioxidative peptide, yellowfin sole skin gelatin, enzymatic hydrolysate
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Fig. 1. Comparison of peroxide value* of gelatin
hydrolysates with commercial antioxidants
in the linoleic acid.

Control: no antioxidant

BHT: butylated hydroxytoluene

FSEH: First-Step Enzymatic Hydrolysate

SSEH: Second-Step Enzymatic Hydrolysate

TSEH: Third-Step Enzymatic Hydrolysate
*POV(meq/kg)=i—)——a bSXfXN X 1000

(POV values are the means of triplicate experiments)
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Fig. 2. Comparison of TBA value of gelatin hyd-
rolysates with commercial antioxidants in
the linoleic acid.

(TBA values are the means of triplicate ex-
periments)
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3. Changes in peroxide value of the linoleic
acid at various concentration of SSEH du-
ring the incubation.

(POV values are the means of triplicate ex-
periments)
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Fig. 4. Changes in TBA value of the linoleic acid

at various concentration of SSEH during
the incubation.

(TBA values are the means of triplicate ex-
periments)
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Fig. 5. Synergistic effects of enzymatic hydrolysa-
tes on antioxidants in the linoleic acid af-
ter incubated for 10 days.
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Fig. 6. Separation of SSEH by gel chromatogra-

phy on a Sephadex G-25 column and an-
tioxidative activities of fractions.
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Fig. 7. Separation of the antioxidative peptides in
fraction I by ion-exchange chromatogra-
phy on a DEAE-Sephadex A-25 column
and antioxidative activities of fractions.
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Fig. 8. HPLC pattern on ODS column for fraction
B peptides obtained by DEAE-Sephadex A-
25 column
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Fig. 9. Effect of TBHP concentration on cell kil-
ling of hepatocytes cultured overnight
with (1) and without (M) 1M peptide.
peptide:- Isolated from the SSEH TBHP: tert-
butyl hydroperoxide
(The results are the means + SD of the de-
terminations on three separated cultures)
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roxidation of hepatocytes incubated ove-

rnight with (l) and without ((1) 1M

peptide.
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tert-butyl hydroperoxide
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